Amphibian conservation in farming landscapes should address two challenges. First, to 2 understand the relationship between landuse and amphibian habitat quality and second, to 3 understand and support of the capacity of the local communities to continue those farming 4 practices which supports amphibian friendly habitats. While the first challenge is addressed 5 by several studies, there is virtually no study addressing the socio-economic drivers of 6 landuse change. The major aim of this study to fill this knowledge gap by (i) documenting the 7 temporary pond loss in 10 years in a traditionally managed pasture as a result of land 8 abandonment and (ii) exploring the socio-economic and environmental drivers of 9 abandonment. The results show a dramatic increase of scrub cover in the study area as a result 1 0 of land abandonment. The formation of temporary ponds was negatively influenced by the 1 1 increase of scrub cover in the vicinity of ponds. There were no differences between the 1 2 amphibian species assemblages nor the species richness between the lost-and persisting 1 3 ponds. The social component of the research highlights possible maladaptive paths in pasture 1 4 management reinforced by the village depopulation, wrong interpretation of nature protection 1 5
1 3 8 (Nyárády, 1941) were identified in this study as well. Besides the permanent ponds we carried 1 3 9 out a comprehensive temporary pond sampling across the pasture in 2009, 2018 and 2019. June. The ponds were located with a GPS device (accuracy <10 m) in all three years. Amphibians were searched in all three years (2009, 2018 and 2019) . Ponds were visited 1 4 4 multiple times in all three periods and the surveys captured the periods when the detectability 1 4 5 of the different amphibian species based on the presence of adults, eggs or larvae in the ponds 1 4 6 were most likely. In 2009 the amphibian surveys were carried out in the middle and second & Cogǎlniceanu, 2012). In the following we will refer to those temporary ponds which were 1 7 2 identified in the amphibian breeding period in 2009 and then in either 2018 and/or 2019 as 1 7 3 "persisting temporary ponds (persisting ponds)" and to those which were not formed anymore 1 7 4 in 2018 and 2019 as "lost temporary ponds (lost ponds)". Scrubs were represented in our study area by the Hawthorn (Crataegus monogyna), we assessed the changes in scrub cover in (i) the whole study area for the period of 2003 (i.e. We purposefully selected stakeholders as holders of knowledge and of long term genuine 1 8 7 direct experience in relation to the management and recent history of the targeted pasture. By 1 8 8 inquiring members of the local community about the existence of such persons, we were 1 8 9 directed to three farmers. Most of the locals recognize these farmers as sources of knowledge 1 9 0 about the management of the pasture and the history of the landscape. Their knowledge and 1 9 1 experience was particularly salient especially in comparison to other community members 1 9 2 who only very recently moved into the village and do not practice farming. Two farmers had 1 9 3 69 years (men) and one had 35 years (woman). The interviews with the farmers were 1 9 4 conducted in the yard of their houses, placed close to the pasture. We further selected three 1 9 5 ecologist professionals (two of them being conservationists) who also regularly visited the 1 9 6 studied (case study) pasture during the past decade or earlier, for research or educational 1 9 7 activities with students. The discussions were centered around the following three main 1 9 8 topics: (i) Changes in the thorny scrub cover in the past decade ("Did you notice changes in 1 9 9 scrub cover in the pasture in the past 10 years?", "How you explain these changes?", "How 2 0 0 these changes influenced the quality of the pasture from the perspective of the local 2 0 1 community?"). (ii) Weather conditions in the past decade ("How you appreciate the weather 2 0 2 conditions in the past 10 years?", "Where there any trends towards more or less rain?", "How 2 0 3 you appreciate the influence of the weather conditions on the pasture quality?"), (iii) 2 0 4
Wetlands ("Did you notice any change in the wetland number from the pasture in the past 2 0 5 decade?", "How you explain these changes?", "Is there any link between the scrub cover 2 0 6 increase and the loss of small temporary wetlands?". Ecologists were also queried about the 2 0 7 possible ways in which scientists and local communities can work together for reviving the 2 0 8 role of pasture for locals and their goals/aspirations/landscape preferences/landscape 2 0 9 management priorities ("Do you see an opportunity in scientists working with local 2 1 0 communities for reviving the role of pasture for the local communities? How?"). We took and how to manage/navigate them for conserving the wetland biodiversity of the area, also 2 1 8 valid for further/other restoration projects. Below we will present the data analysis according of each objective (O1-O4, see above). O1. We will present descriptive statistics only for the temporary ponds, because their 2 2 2 persistence was threatened by land abandonment. We present the median and interquartile U test to compare the variables describing the persisting ponds and the lost ponds (see above). In this analysis the pond type (i.e. persisting and lost) was the grouping variable. The five 2 2 8 small sized permanent ponds were not considered in these analyses. We assessed the 2 2 9
Euclidean distance between the nearest ponds (all ponds identified in a given year being 2 3 0 considered, including the 5 permanent ponds) for every year (in m) to receive a simple metric 2 3 1 pond isolation for the study area. We compared the yearly median pond distances with Kruskal-Wallis test. O2. We used Generalized Linear Models (GLM) with binomial family to model the 2 3 4 probability of temporary pond persistence according to the scrub cover (log) around the ponds the persisting and lost ponds in the amphibian breeding season (see above for the definition of 2 3 7 these two temporary pond types). We excluded the five permanent ponds which were 2 3 8 mentioned historically (Nyárády, 1941) , because the duration of these ponds does not depend 2 3 9 on precipitation and is unlikely to be affected by grazing abandonment. Furthermore we 2 4 0 excluded one lost temporary pond because it was drained. absence data of different amphibians in the ponds were used for this analysis. We compared interviewed and one new person with knowledge on the system) for validation. Based on our insights gathered from the ecological and social components of our results we higher in the persisting ponds than that of the lost ponds (120 vs 50, Table 1 ). The area of the 2 7 3 lost ponds was significantly smaller than the area of persisting ponds (Mann-Whitney U-test, 2 7 4 P = 0.0002, Table 1 ). Figure 2 presents an example of temporary pond which was first 2 7 5 identified in 2009 and it was formed in the amphibian breeding period in 2018 and 2019 as 2 7 6 well. The overall scrub cover in the study area was 51 ha in 2003 and this increased to 102 ha in (Table 2) . During the three surveys, six amphibian species and a species complex were identified: Pelobates fuscus, Hyla arborea, and a species complex Pelophylax esculentus and P. 2018 and 3.00 [1.41] for the persisting ponds in 2019, these differences being not significant 2 9 6 (ANOVA F [3, 67] =1.56, P=0.20). The NMDS and the subsequent ANOSIM analysis did not 2 9 7 showed significant differences in the amphibian species assemblages in the lost and persisting All interviewees reported a dramatic increase in the scrub cover in the past decade or more 3 0 3 and they linked the increased scrub cover to the decrease and complete abandonment of finding a scrub where I can put my traps, the scrubs were so rare. Now we are lost in the 3 1 0 scrubs" (Interviewee 1, ecologist). The farmers related the increase of scrub cover to the 3 1 1 decrease of pasture quality for livestock and also to the increased effort required to remove 3 1 2 the dense scrub and restore the pasture quality in the pre-scrub encroachment period. One Mayoralty of Cluj-Napoca ceased to rent the newly protected pasture surface to the locals. during the night in the reserve to graze, sometimes even intensively. Being considered illegal 3 2 7 activity, the grazing was slowly abandoned and this triggered the increase of thorny scrubs." 3 2 8 (Interviewee 2, ecologist). When asked about weather conditions and the wetlands from the pasture, the farmers and after the collapse of the communism due to destruction and lack of maintenance. The 3 3 5 ecologists remarked that there is a decrease in the duration of temporary ponds as well as their 3 3 6 number in the past years due to drought. The relation between scrub cover increase and loss of 3 3 7 wetlands was not excluded by the stakeholders. Ecologists see the collaboration between local farmers and conservationists as win-win 3 3 9 situation for the local community and the pasture biodiversity, through educational and 3 4 0 economic activities such as brands for local products. One ecologist highlighted that since 3 4 1 2014 when a conservation organization take the custody of the protected areas in the pasture, We found that there is a dramatic increase of scrub cover in the study area and that the scrub 3 4 7 cover negatively affects the formation of the temporary ponds in critical periods for 3 4 8 amphibian reproduction and larval development. However, we did not find differences 3 4 9 between the amphibian species assemblages nor the species richness between the lost-and In the studied 10-year period we documented the loss of 39 temporary ponds. The probability narrows the habitat diversity for several species, forcing amphibians to breed in suboptimal - in changing climate ( Davis, Lohr & Roberts, 2018) . The nearest pond distance in our study as 3 7 3 a proxy of pond connectivity showed a slight increase with the pond loss, but the overall 3 7 4 distances even with the loss of temporary ponds (Table 1) temporary character of the ponds may benefit amphibians because of the periodical removal 3 7 7 of predators ( Wellborn, Skelly & Werner, 1996) , it was estimated that the duration which would maintain the suitability of the pond for self-sustaining local populations for species would have such a long duration profile. We did not find significant difference between the 3 8 2 1 7 amphibian species assemblages in the historically documented permanent ponds (Nyárády, 3 8 3 1941), and the persisting and lost temporary ponds (see Results). This suggests that the loss of 3 8 4 the temporary ponds in the studied system does not affect the beta diversity of amphibians 3 8 5 (characteristic to the whole pasture) albeit can reduce the alpha (i.e. pond specific) diversity. We assume that the persisting temporary and the permanent ponds act as refuges for 3 8 7 amphibians, a situation which was described in other similar systems from Transylvania 3 8 8 (Hartel, 2008; Hartel, Bǎncilǎ & Cogǎlniceanu, 2011) . In this study we also addressed the social dimensions of farmland abandonment (which has 3 9 2 negative consequences on the formation of amphibian ponds, see above) in order to gather research also showed that the extension of the protected area into the managed pasture the authorities resulted in the escalation of "illegal" grazing activities and did not stop were also highlighted from other regions ( Mikulcak, Haider, Abson, Newig & Fischer, 2015) . The pasture abandonment was driven by local socio-economic context (the decrease of Hanspach et al., 2014; Hartel et al., 2016; F. Mikulcak, Newig, Milcu, Hartel & Fischer, Our study has two implications for the amphibian conservation management for regions 4 4 5
Pond loss as a result of abandonment and their consequences on amphibians
which are similar to our study area. First, following the classical amphibian conservation 4 4 6 paradigm, we suggest the prioritization of the remaining permanent and temporary ponds for conservationists (in our case the need for continuing traditional grazing with cattle and 4 6 2 controlling scrubs) and join initiatives to address the attractivity and sustainability of these Hanspach, J., Hartel, T., Milcu, A.I., Mikulcak, F., Dorresteijn, I., Loos, J., … Fischer, J. Hartel, T., Olga Réti, K., Craioveanu, C., Gallé, R., Popa, R., Ioniţă, A., Demeter, L., Rákosy, 
